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Health and economic benefits of meeting WHO air quality guidelines,
Western Pacific Region

Nicole Egerstrom,? David Rojas-Rueda,® Marco Martuzzi,© Bin Jalaludin,® Mark Nieuwenhuijsen,® Rina So,® Youn-
Hee Lim,¢ Steffen Loft,¢ Zorana Jovanovic Andersen¢ & Thomas Cole-Hunter®

Objective To quantify the number of avoidable annual deaths and associated economic benefits from meeting the World Health Organization
(WHO) air quality guidelines for ambient concentrations for fine particulate matter (PM,,) for Member States of the WHO Western Pacific
Region.

Methods Using the AirQ+ software, we performed a quantitative health impact assessment comparing country-level PM, . concentrations
with the 2005 and 2021 air quality guidelines recommended maximum concentrations of 10 and 5 ug/m?, respectively. We obtained
PM, . data from the WHO Global Health Observatory (latest available year 2016), and population and mortality estimates from the United
Nations World Population Prospects database for the latest 5-year period available (2015-2019), which we averaged to 1-year estimates.
A risk estimate for all-cause mortality, based on a meta-analysis, was embedded within AirQ+ software. Our economic assessment used
World Bank value of a statistical life adjusted to country-specific gross domestic product (latest available year 2014).

Findings Data were complete for 21 of 27 Member States. If these countries achieved the 2021 guidelines for PM, ., an estimated 3.1 million
deaths would be avoided annually, which are 0.4 million more deaths avoided than meeting the 2005 guidelines. China would avoid the
most deaths per 100000 population (303 deaths) and Brunei Darussalam the least (5 deaths). The annual economic benefit per capita
ranged from 5781 United States dollars (USS) in Singapore to US$ 143 in Solomon Islands.

Conclusion Implementing effective measures to reduce PM, . emissions would save a substantial number of lives and money across the
Region.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Air pollution is a major determinant of health and causes an-
nually an estimated 6.7 million premature deaths worldwide.
Only high blood pressure, tobacco use and dietary risks sur-
pass air pollution as causing more premature deaths.' Evidence
suggests that fine particulate matter (particles <2.5 um in
diameter, PM, ) is the main air pollution component caus-
ing harm, contributing annually to an estimated 4.1 million
premature deaths worldwide.” Accordingly, PM, , is one of the
most monitored, regulated and studied air pollutants.? Some
of the highest ambient concentrations of PM, _ are recorded in
Member States within the World Health Organization (WHO)
Western Pacific Region. While this Region only hosts one
quarter of the world’s population, approximately one third of
the global PM, -attributable deaths happen here.'

A systematic review of cohort studies conducted in the
Region and a worldwide meta-analysis support the association
between long-term exposure to PM, ; and increased all-cause
mortality.>* While PM, , concentrations are decreasing in some
areas of the Western Pacific Region,® the increases in major
sources of PM, ,, such as traffic, industry, energy production
and agriculture, are putting populations at higher risk from
ambient compared to indoor levels of PM, _.° Thus, assessing
outdoor PM, ; concentrations” impact on public health is
important to protect populations.

Some sources of PM, , are easier to manage than others.
Localized sources may be addressed at the community or coun-
try levels, such as by implementing lower-emission transport
policies: motorized traffic is a major contributor to localized
PM,, levels in South-East Asian and Oceanian countries.”
However, transboundary air pollution is a major source of
PM, , in countries such as Republic of Korea,® with naturally-
sourced dust a major contributor in northern China,” requiring
coordinated regional action with neighbouring countries.

To minimize harm, WHO has developed global air qual-
ity guidelines to support policy-makers. The guidelines focus
on particulate matter, ozone, nitrogen dioxide and sulfur
dioxide.*In 2021, WHO updated the 2005 guidelines'® using
evidence collected in the preceding 15 years. WHO realized
that much more ambitious targets for ambient air pollution
concentrations were needed to minimize harm,” and in the
updated guidelines the annual ambient concentration target
for PM, ; was halved from 10 to 5 pg/m®. This target is an ideal
scenario that policy-makers may want to achieve through
regulations.

Tools and measures are available for decision-makers to
successfully manage air pollution through policy implementa-
tion and action. For example, a report from the United Nations
(UN) Environment Programme provides 25 science-based
clean air measures for policy-makers in Asia and the Pacific."
The WHO-developed AirQ+ software supports health pro-
fessionals and institutions to quantify the effects of ambient
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air pollution exposure through health
impact assessments.'” Furthermore,
policy-makers may consider the value
of a statistical life, that is, an economic
value used to quantify the benefit of
avoiding a death, as a critical parameter
in economic analyses for benefits and
costs of regulatory actions.”

Here, we aimed to estimate the im-
pact of Western Pacific Region’s Member
States achieving the WHO air quality
guidelines for PM, ., annual ambient
concentrations,”'® by quantifying the
number of avoided deaths and related
economic benefit.

Methods
Data

Detailed description of data used in the
health impact assessment is available in
the online repository."*

We obtained the latest population-
weighted country estimates of ambient
PM, . concentrations (year 2016) from
the indicator metadata registry list in
WHO’s Global Health Observatory.”” We
used combined total estimates for resi-
dence area types (rural and urban), as
separate estimates were not available for
many countries and the in-built AirQ+
functionality currently only accommo-
dates country-wide estimates. As such,
we assumed that all subregions within
each country have the same concentra-
tions for this specific year.

For population and mortality data,
we focused on individuals 30 years or
older because concentration-response
functions are limited to this higher age
range; individuals younger than 30 years
old are not expected to die from diseases
caused by air pollution. We obtained
2015-2019 population and mortality
estimates for each country from the UN
World Population Prospects.'® A 1-year
average of this 5-year period was calcu-
lated for all countries with available data;
assuming that year-to-year fluctuations
occur, thus an average providing a more
accurate temporal estimate.

Analyses
Concentration—response function

Our analysis used all-cause mortality at-
tributable to air pollution as the outcome
for ease of comparison across countries,
in absolute and population-adjusted
(per 100000 population) terms. We cal-
culated the estimated PM, .-attributable
proportional mortality as the estimated

Research

Health, economic benefits and air quality, Western Pacific Region

number of attributable cases divided
by the population per 100000 and the
mortality rate per 100000 people.

We performed a quantitative health
impact assessment using AirQ+ ver-
sion 2.1.1 (WHO European Region,
Copenhagen, Denmark),"” which has
in-built concentration-response func-
tions derived from published scientific
literature. In addition to the all-cause
mortality concentration-response func-
tion, the software provides responses for
mortality from specific causes, includ-
ing lung cancer, chronic obstructive
pulmonary disease, ischaemic heart
disease and stroke, among adults. We
decided to focus on mortality from all
causes combined for simplicity. Within
AirQ+ software, we used the embed-
ded standard relative risk (RR) of the
concentration-response function for
all-cause mortality at a given level of
outdoor PM, ; concentration, that is
RR: 1.08 (95% confidence interval, CI:
1.06-1.09). This RR is from a global
meta-analysis of 104 studies.*

We adapted the above-listed data
for input to AirQ+, and visualized
AirQ+ health impact assessment results
using R version 4.0.5 (R Foundation,
Vienna, Austria)'® in RStudio version
1.4.1106 (Posit, Boston, United States of
America),” with packages dplyr, ggplot2,
readr, readxl and tidyr.

As the factual for the health impact
assessments, we used the annual esti-
mates of country-level ambient PM, ,
concentration. As counterfactuals for
the health impact assessments, we used
the 2021 and 2005 annual ambient air
quality guidelines PM, , target concen-
tration values of 5 and 10 pg/m?, respec-
tively. We used obtained population and
mortality data to evaluate the standing
of countries towards meeting the WHO
air quality guidelines.

Economic assessment

To demonstrate the economic benefit
of meeting the 2021 WHO air quality
guidelines among the Western Pacific
Region Member States, we used the
value of a statistical life per Member
State."” Briefly, the value of a statistical
life per Member State was calculated and
published previously with adjustment
by each country’s 2015 World Bank
income classification for gross domestic
product in 2014." The published values
of a statistical life were calculated on
a base value of a statistical life of 9.6
million United States dollars (US$) (in
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2014), a sum which is based on United
States labour market estimates. We cal-
culated the absolute economic benefit
per country as the estimated number of
attributable deaths to PM, , concentra-
tions above the air quality guidelines
multiplied by the value of a statistical
life per country in US$ millions. For
easier interpretation and comparison
across countries, we calculated values
per capita per country by dividing the
absolute economic value per country by
population of that country. The value of
a statistical life was not available for all
countries, thus we only conducted an
economic assessment for those countries
with available data.

Results

Estimates for mortality and population
were available for 21 of 27 Member
States; Cook Islands, Marshall Islands,
Nauru, Niue, Palau and Tuvalu lacked
data. Only Cook Islands and Niue had
no available value of a statistical life
data. We therefore excluded these six
countries from our analysis; however,
as small island states, we expect them to
contribute with a very small percentage
of the total regional values for popula-
tion, deaths and economic benefit. We
observed the highest annual concentra-
tions of PM, , in a cluster of the northern
Member States: China (49.16 pg/m’),
Mongolia (40.42 pug/m’) and Viet Nam
(29.66 pg/m?), while the lowest annual
concentrations were seen in New Zea-
land (5.73 pg/m?), Brunei Darussalam
(5.78 ug/m?®) and Australia (7.19 pg/
m?; Table 1).

Health impact assessment

The estimated number of attributable
deaths from annual exposure to ambient
PM, , concentrations above the 2005 air
quality guidelines (10 pg/m?®) or the 2021
air quality guidelines (5 ug/m?) is shown
in Fig. 1 and Table 2. In the Western
Pacific Region, an estimated 3119353
deaths would be avoided annually if the
2021 air quality guidelines for annual
PM, , concentration was achieved, which
is an additional 403 504 deaths avoided
compared to achieving the 2005 air qual-
ity guidelines (Table 2).

Because the annual concentrations
of PM, , in Australia, Brunei Darussalam
and New Zealand are already lower than
the 2005 guidelines, these countries
would only avoid deaths if they achieved
the 2021 guidelines. Australia would
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Table 1. Description of data used in the health impact assessment of achieving WHO air
quality guidelines, Western Pacific Region, 2015-2019

Country Population30  All-cause Annual mean Value of a
yearsorolder,  mortality of PM, statistical life,
in millions? per 100000 concentration US$ millions?
population® (ng/m?)
Australia 14.71 1086 7.19 10.335
Brunei Darussalam 0.21 801 578 6.539
Cambodia 6.35 1192 23.98 0.184
China 852.00 1144 49.16 1.364
Cook Islands NA NA 12.03 NA
Fiji 040 1552 10.19 0.831
Japan 92.63 1422 11.45 6.682
Kiribati 0.04 1166 10.45 0.583
Lao People's 2.54 1300 24.49 0.299
Democratic Republic
Malaysia 14.51 1023 16.04 1.819
Marshall Islands NA NA 943 0.821
Micronesia 0.04 1430 10.23 0612
(Federated States of)
Mongolia 1.36 1271 4042 0.666
Nauru NA NA 12.53 2.653
New Zealand 2.76 1165 5.73 6.885
Niue NA NA 11.47 NA
Palau NA NA 12.18 2.095
Papua New Guinea 2.99 1485 10.91 0.385
Philippines 4194 1193 18.38 0611
Republic of Korea 3425 869 24.57 4.723
Samoa 0.07 1229 10.56 0.676
Singapore 377 665 18.26 8.962
Solomon Islands 0.21 1012 10.67 0.330
Tonga 0.04 1700 10.08 0.736
Tuvalu NA NA 11.42 1.072
Vanuatu 0.10 1283 10.31 0.545
Viet Nam 4829 1103 29.66 0.342

NA: not available; PM, ;: particulate matter with particles < 2.5 um in diameter; US$: United States dollars;

WHO: World Health Organization.

¢ Rounded-up to two decimal places.

® In population 30 years or older.

¢ Both rural and urban areas included; 2016 estimates.

9 Value of a statistical life per Member State is calculated by assuming a base value of a statistical life of
US$ 9.6 million (in 2014), adjusted by a Member State's income classification of 2015 from the World Bank.

avoid 2670 deaths (18 deaths per 100000
population), Brunei Darussalam 10
deaths (5 deaths per 100 000 population)
and New Zealand 180 deaths (7 deaths
per 100000 population). China could
avoid the most deaths if achieving either
the 2005 guidelines (2536156 deaths;
298 deaths per 100000 population) or
2021 guidelines (2808356 deaths; 330
deaths per 100 000 population; Table 2).

Economic assessment

If Member States in the Western Pacific
Region meet the 2021 guidelines, there
would be an estimated annual economic
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benefit of US$ 4.604 trillion, result-
ing from the estimated 3.119 million
deaths avoided. China could gain the
greatest annual economic benefit of
US$ 3.830 trillion, followed by Japan
(US$ 0.426 trillion) and Republic of
Korea (US$ 0.197 trillion; Table 3).
China, Japan, the Republic of Korea
and Singapore would gain the largest
economic benefit per capita if they
achieved the 2021 WHO targets for
PM, ; concentrations. The Republic of
Korea and Singapore would both gain
nearly US$ 6000 per capita per year,
while China and Japan would gain ap-
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proximately US$ 4500 per capita per
year. All other countries would gain
US$ 2000 or less per person per year,
with most countries below US$ 1000 per
person (Fig. 2 and Table 3).

Discussion

In the Western Pacific Region, millions
of lives and trillions of dollars could be
saved annually by achieving the 2021
WHO air quality guidelines for PM, .
While the number of avoided deaths var-
ied greatly by country, we observed the
greatest number, even when adjusting
for population size, in China, followed
by Mongolia and Viet Nam, which may
be attributed to these countries having
the highest observed PM, ., concentra-
tions. While some countries with lower
PM, ; concentration levels and/or small
populations would avoid fewer total
deaths (e.g. Australia, Singapore and
New Zealand), the higher values of a
statistical life in these countries made
the associated economic benefits higher.
The substantial heterogeneity seen in
value of a statistical life estimates across
countries may be attributable to differ-
ences in income levels, life expectan-
cies, age distributions and social norms
regarding risk and death.” According
to latest available data, three countries
have achieved the 2005 guidelines for
the ambient annual PM, , concentra-
tion, while none have achieved the 2021
target. However, it should be noted that
the data used in this study were collected
in 2016, years before the 2021 target
became available. The current evidence
base suggests that there is no safe con-
centration threshold, and improvements
to air quality below the current air
quality guidelines are expected to bring
further benefits.’

Our estimated number of avoid-
able deaths from ambient PM, ; in the
Western Pacific Region is approximately
three quarters of the 4.2 million deaths
worldwide estimated by the 2019 Global
Burden of Disease Study.” The economic
benefit is approximately equivalent to
the 2020 gross domestic product (GDP)
of Japan, and one third of China’s 2020
GDP, two of the largest economies in
the Region.”

For six countries, all small island
states, we were unable to identify popu-
lation and mortality data; thus, we had
to exclude these countries from the
analysis. Mortality and/or population
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data may be difficult to obtain for small
island states due to resource constraints.
This issue raises the important question
as to whether countries can also allocate
resources for interventions necessary to
achieve air quality guidelines, despite
the economic benefits. While we did not
perform a cost-benefit analysis, studies
using such an analysis have shown net
benefits for action on air pollution, on
their own* or in combination with cli-
mate change mitigation actions.” The 25
clean air measures for Asia and the Pacific
report, based on high-quality data and
state-of-the-art modelling, suggests that
if actions are properly implemented in
Asia and the Pacific, it may positively
affect the health of 1 billion people at a
cost of only 5% of the projected annual
GDP increase.!’ Therefore, countries
might be able to achieve the 2021 air
quality guidelines without enduring
large economic burden to reduce air
pollution levels.

We have used a simple example to
demonstrate the usefulness of a health
impact assessment and monetization
of the avoidable deaths. Policy-makers
may want to expand on our example
through time trends, such as conduct-
ing the same health impact assessment
for 2005-2009, to compare to our study
period of 2015-2019 and demonstrate
whether countries are on track towards
meeting air quality guidelines. Policy-
makers may advance on our meth-
ods and concepts by obtaining more
granular information to help with air
pollution control abatement measures,
for example, using gridded global
concentration (alongside population)
data to estimate differences in health
impacts between rural and urban areas,
if ground-level monitoring does not yet
exist. A recent review of studies within
the Asia-Pacific region concluded that
methods of assessing exposure (e.g.
ground-level monitoring) should be
improved.’ Nevertheless, it may be use-
ful to assess emissions inventories per
country, sector or source, if available
(or modelled inventory data if not), to
advocate for air pollution mitigation
measures targeting specific sectors and
sources. For example, policy-makers
may refer to the Climate Trace indepen-
dent greenhouse gas emissions tracking
database.”

Considering other air pollutants,
such as nitrogen dioxide and ozone,
may be useful to obtain a more complete
estimate of the overall health burden due
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Fig. 1. Annual deaths avoided per Member State of the WHO Western Pacific Region
achieving 2005 or 2021 WHO air quality guidelines for annual PM, ; concentration
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PM, : particulate matter with particles < 2.5 um in diameter; WHO: World Health Organization.

to air pollution. However, to do such
analysis, robust concentration-response
functions for these pollutants must be
available. Our results could be built
upon by performing further analyses
using the AirQ+ embedded exposure-
response functions for outdoor air pol-
lution, which also consider household
air pollution and second-hand smoke
exposures. These health impact assess-
ments could consider cause-specific
mortality, including chronic obstructive
pulmonary disease, lung cancer, stroke
and ischaemic heart disease. In AirQ+,
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these cause-specific mortality rates are
based on the 2019 Global Burden of
Disease Study.”” However, cause-specific
mortality rates for Western Pacific Re-
gion Member States are not yet avail-
able from the UN data source that we
used; an alternative non-UN source for
these data may be the Global Health
Data Exchange.?® Policy-makers could
also consider country-specific health
impact assessments using local rather
than global concentration-response
functions for all-cause mortality;*” how-
ever, there may not yet be an adequate
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Table 3. Estimates of economic benefits of achieving 2021 WHO targets for PM, ; concentrations, Western Pacific Region

Country Value of a statistical Total economic benefit, in million US$ Total economic benefit, US$ per capita
life, in million US$ (95% 1) (95% CI)
Australia 10.335 27595 (20939-30871) 1876 (1423-2098)
Brunei Darussalam 6.539 65 (52-72) 308 (246-339)
Cambodia 0.184 1894 (1459-2103) 298 (230-331)
China 1.364 3830598 (3016 242-4208 060) 4496 (3 540-4 939)
Fiji 0.831 200 (153-224) 504 (385-565)
Japan 6.682 426 245 (324652-475885) 4602 (3 505-5137)
Kiribati 0.583 2(9-13) 282 (211-310)
Lao People's Democratic 0.299 1 373 (1058-1524) 541 (417-601)
Republic
Malaysia 1.819 21999 (16823-24509) 1516 (1 159-1689)
Micronesia (Federated States 0.612 15 (11-16) 352 (264-382)
of)
Mongolia 0.666 2745 (2 145-3 026) 2020 (1 579-2227)
New Zealand 6.885 1239 (936 384) 450 (340-502)
Papua New Guinea 0.385 10663 (8 117-11907) 254 (194-284)
Philippines 0611 29916 (22 930-33296) 713 (547-794)
Republic of Korea 4723 196519 (151476-218132) 5739 (4423-6 370)
Samoa 0.676 25 (19-28) 347 (262-384)
Singapore 8.962 1778 (16696—24242) 5781 (4432-6435)
Solomon Islands 0.330 29 (22-33) 43 (109-159)
Tonga 0.736 8 (14-21) 475 (361-532)
Vanuatu 0.545 27 (20-29) 282 (213-311)
Viet Nam 0.342 31486 (24379-34872) 652 (505-722)
Total 2.577° 4604440 (3608157-5070247) 31630 (24345-35110)

Cl: confidence interval; USS: United States dollars; WHO: World Health Organization.

¢ Average of all countries.

Note: The 2021 WHO air quality guidelines for annual PM, , concentration is a maximum of 5 ug/m??

number of local studies on outdoor
PM, , pollution and health for conduct-
ing a meaningful meta-analysis. While
deaths are the main driver of economic
benefits because of the high value of a
statistical life, investigating years of life
lost and value of a statistical life year (i.e.
the economic value of illness preceding
death, but not death itself) might be use-
ful for having a more complete picture
of the economic benefits of achieving
air quality guidelines; however, the cost
of illness is much lower than the cost
of death.”

By design, the different counter-
factual scenarios in health impact as-
sessments support decision-makers to
identify which regulations best meet
their economic and industry criteria
for future strategic goals. The 25 clean
air measures for Asia and the Pacific
report details 25 specific policy ac-
tions that can be directly implemented
within the Western Pacific Region to
decrease PM,, exposure levels and
thus improve public health.! The
report groups these policy actions
into three different categories, one of

which focuses specifically on reduc-
ing conventional emissions that lead
to PM, , formation. With the Western
Pacific Region Member States expected
to grow their economies collectively by
approximately 80% by 2030, the report
focuses on strengthening compliance
from industry and energy-related
emission sources (e.g. power plants and
transport). For example, the regulation
of the transport sector to reduce diesel
emissions from heavy vehicles, which
is a major source of PM, ,, could greatly
improve public health. Focusing on
emissions controls and air pollution
prevention programmes, as the 25 clean
air measures for Asia and the Pacific
report states, along with the findings
in this study on economic and health
impacts, could support policy-makers
to make more effective changes in air
quality for improved population health.

Our study has some limitations.
First, the concentration-response
functions are based on published stud-
ies mainly from Europe and North
America and might not be generaliz-
able to Western Pacific Region Member
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States. Second, we used PM, . data
averaged for the whole country, and
did not distinguish between rural and
urban areas. Some cohort studies in
the Asia-Pacific region (namely China
and Republic of Korea) have suggested
different health effects from long-term
exposure to PM,, between rural and
urban areas of residence.”®*’ Such
differences may in part be due to dif-
ferent sources of PM, , such as greater
household air pollution among rural
households.’ Not being able to consider
subregional variability within Member
States, due to a lack of data and in-built
functionality of AirQ+, hinders us in
our study of the differences among at-
tributable deaths within urban versus
rural areas of residence. This variability
may prove to be important given that
some of the main sources of PM, , come
from urban (e.g. commercial, industrial
and transport) activities. Future work
may create subregional health impact
assessments within AirQ+, or perform
the health impact assessment outside of
AirQ+ using more sophisticated soft-
ware, such as geographic information
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Fig. 2. Per capita mortality economic benefit per Member State of the WHO Western
Pacific Region related to achieving 2021 WHO air quality guidelines for annual
PM, , concentration
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systems. Finally, we did not differenti-
ate between gender, however women
may experience higher risk than men
due to additional PM,, exposures
from household air pollution when
performing gender normative roles,*
compounding health inequality.”!

WHO-supported AirQ+ software
is an adequate advocacy tool for ex-
ercises in risk communication. The
United States Environmental Protection
Agency has compared their BenMAP
tool to AirQ+ and found the results to
be comparable.’> However, AirQ+ is
more user-friendly than BenMAP and
thus more likely to be used by policy-
makers. AirQ+ users can customize
the concentration-response functions
available in AirQ+, allowing the user
to evaluate cause-specific or source-
specific deaths. We annualized 5-year
aggregated data, which provides the
advantage of smoothing out year-to-year
variation in mortality and population
data. This advantage is important for
countries with smaller populations in
which estimated attributable deaths
could be sensitive to outliers.

Here we show that implementing
effective policy and regulations to re-
duce PM,, emissions and exposure by
meeting the WHO air quality guidelines
could avoid deaths and produce an eco-
nomic benefit for the Western Pacific
Region. Member States may require
assistance to better monitor ambient
air pollution levels, collect mortality
and population data and obtain local
GDP-adjusted values of a statistical life
to improve decision-making for mitiga-
tive actions.

Note: The 2005 WHO air quality
guidelines for annual PM, | concentra-
tion is a maximum of 10 pug/m?'" and
for the 2021 guidelines the maximum
concentration is 5 pg/m’.” We estimated
the number of avoidable deaths using
the AirQ+ tool.”
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Résumé

Avantages sanitaires et économiques du respect des lignes directrices de I'OMS relatives a la qualité de I'air dans la Région du

Pacifique occidental

Objectif Déterminer le nombre de décés annuels évitables et les
avantages économiques associés au respect des lignes directrices de
I'Organisation mondiale de la Santé (OMS) relatives a la qualité de I'air,
notamment vis-a-vis des concentrations de particules fines (PMZS)
dans I'air ambiant, au sein des Ftats Membres de la Région du Pacifique
occidental de 'OMS.

Méthodes A |'aide du logiciel AirQ+, nous avons procédé a une
évaluation quantitative de l'impact sur la santé en comparant les
concentrations de particules PM, . a 'échelle nationale avec les lignes
directrices de 2005 et 2021 relatlves alaqualité del'air, qui préconisent
des concentrations de 10 et 5 pug/m? respectivement. Nous nous
sommes procuré des données sur les particules PM,, auprés de
I'Observatoire mondial de la santé de 'OMS (la version disponible la plus
récente datant de 2016). Les estimations concernant la population et la
mortalité proviennent quant a elles de la base de données des Nations
Unies, Perspectives de la population mondiale, pour la derniere période
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de cing ans disponible (2015-2019), que nous avons ensuite divisée
en moyennes annuelles. Le logiciel AirQ+ comprenait une estimation
des risques pour la mortalité toutes causes confondues, fondée sur
une méta-analyse. Enfin, notre évaluation économique reposait sur les
valeurs de la vie statistique de la Banque mondiale, ajustées en fonction
du produitintérieur brut de chaque pays (2014 étant I'année disponible
la plus récente).

Résultats Les données se sont révélées complétes pour 21 des 27 Ftats
Membres. Si ces pays appliquaient les lignes directrices de 2021 pour
les particules PM, , pres de 3,1 millions de décés pourraient étre évités
chaque année, selon nos estimations. Ce qui représente 0,4 million de
décés évitables supplémentaires par rapport aux chiffres escomptés
pour les lignes directrices de 2005. C'est la Chine qui pourrait ainsi éviter
le plus de déceés par 100 000 habitants (303 morts), tandis que le Brunéi
Darussalam en éviterait le moins (5 morts). L'avantage économique
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annuel par habitant était compris entre 5781 dollars américains (USD)
a Singapour et 143 USD dans les lles Salomon.

Nicole Egerstrom et al.

Conclusion Déployer des mesures efficaces visant a réduire les
émissions de particules PM, , permettrait de sauver un nombre
considérable de vies et de réaliser des économies dans la Région.

Pesiome

MepuKo-3KoHOMIMYeCKIMe BbIroAbl OT cobntofeHns pykoBoaawmx npuHumunos BO3 no o6ecneyeHuio
Hagnexallero KauecTsa BO3lyxa B CTpaHax 3anagHoi Yact TMXOOKeaHCKOro pernoHa

Lenb KonnyectBeHHO onpeaennTb YMCNO NpeaoTBPaTUMbIX
EXXEerofiHbIX CMepTen 1 CBA3aHHbIe C STUM SKOHOMUYECKME BbIrofbl
OT CobMoAeHNA PYKOBOAALLMX MPUHLIMNOB BCemnpHOI opraHi3aLmm
30paBooxpaHeHus (BO3) no obecneyeHnto Haanexallero KauecTsa
BO3/lyXa B OTHOLLEHWW KOHLIEHTPALIMV B OKPYKatOLLEN Cpefe MENKINX
TBepAbIX YacTvL (PM, ) ana rocynapcts-uneHos BO3 3anaaHov yactm
TrXOOKeaHCKOro permoHa.

MeTtogbl C 1crnonb3oBaHMEM NMPOrpaMMHOro obecnevyeHus
AirQ+ 6bina npoBefeHa KONMYeCTBEHHAA OLleHKa BO3AeCTBUA
Ha 3[J0POBbE, B XOfe KOTOPOM KOHLEeHTpauun PM, . Ha ypoBHe
CTPaHbl CPAaBHMBANMUCh C PEKOMEHAOBAHHbIMY B COOTBETCTBUN
C PYKOBOAALMMI NPUHLUMNaMK NO obecnedeHuio Haanexaulero
KayecTBa Bo3Ayxa Ha 2005 v 2021 rofibl MakCUManbHbIMU
KOHLeHTpaumammn 10 1 5 MKr/mM® cOOTBETCTBEHHO. MobanbHas
obcepsatopua 3apaBooxpaHeHuns BO3 no3sonaeT nonyuntb
AaHHble no PM,, (nocneannit foctynHbin rog — 2016 1), a Takxe
OUEHKN YNCNEHHOCTU HaceneHna 1 CMepTHOCTM 13 6a3bl AaHHbIX
OOH «MwipoBble femorpaduueckiie nepcnekTyBbi» 3a NOCAeAHN
LOCTYMHbI 5-neTH1 Neprog (2015-2019 r.), KoTopble yCpeaHANMCh
110 oueHKku 3a 1 rof. B nporpammHoe obecnevenue AirQ+ 6Gbina

BCTPOEHA OLUEHKa pMCKa CMEPTHOCTU MO BCEM MPUYMHAM,
OCHOBaHHadA Ha MeTaaHanmse. [1py NpoBeAeHNN SKOHOMUYECKON
OLIeHKM 1MCMONb30BaNNCh NOKa3aTenn cpefHecTaTncTUiecKomn
NPOAOCKUTENBHOCTI XM3HW, CKOPPEKTUPOBaHHbIE BCemmpHbIM
6aHKOM C y4eTOM BafioBOro BHYTPEHHEro MPOAyKTa KOHKPETHOM
CTpaHbl (nocneaHwn [OCTyNHbIN rog — 2014 ).

Pesynbtatbl JaHHble Obiiv MOAHbIMK MO 21 13 27 rocyAapCTs-
uneHos. [pu ycnosum cobntofeHna STYmMm CTpaHamm pyKOBOAALLMX
npvHUKnos no PM,, B 2021 rogy eXerofgHo MoxHoO Obiio Obi
npeaoTBPaTUTL NpuMepHO 3,1 MUANMOHA CMepPTeN, YTo Ha
0,4 MUNIMOHa CnyvaeB Gosblie B CPaBHEHUN C COOMIOAEHNEM
pykoBoAAWmMx npuHumnnos 2005 ropa. Kutan nsbexan 6ol
Haunbonbluero uncna cMepteit Ha 100 000 HaceneHus (303 cvepTw),
a bpyHen-[lapyccanam — HaumeHbluero (5 cmepten). fogosas
3KOHOMMYECKan BbIFOAa Ha AylWy HaceneHus BapbMpOBanach OT
5781 ponnapa CLWA (USS$) B Cunranype o 143 nonnapos CLUA Ha
CONMOMOHOBbIX OCTPOBAX.

BbiBog BHeapeHme 3GpdeKTVBHbIX Mep MO CHUKEHMIO BbIopocos PV, .
MO3BOJUT CNACTU 3HAUYUTENBHOE KONMYECTBO MIM3HEN 1 COKOHOMUTb
[EHbI MO BCEMY PErVIOHY.

Resumen

Beneficios sanitarios y econémicos de cumplir con las directrices de la OMS sobre la calidad del aire, Region del Pacifico

Occidental

Objetivo Cuantificar el nimero de muertes anuales evitables y los
beneficios econémicos asociados al cumplimiento de las directrices
sobre la calidad del aire de la Organizacion Mundial de la Salud (OMS)
relativas a las concentraciones ambientales de particulas finas (PM, )
para los Estados Miembros de la Regién del Pacifico Occidental.
Métodos Utilizando el software AirQ+, se realizd una evaluacion
cuantitativa del impacto en la salud comparando las concentraciones
de PM, ;anivel de pas conlas concentraciones méaximas recomendadas
por las directrices sobre la calidad del aire de 2005y 2021 de 10y 5 ug/
m’, respectivamente. Se obtuvieron datos de PM, del Observatorio
Mundial de la Salud de la OMS (ultimo afio disponible 2016), y
estimaciones de poblacion y mortalidad de la base de datos World
Population Prospects de las Naciones Unidas para el Ultimo periodo
de 5 afios disponible (2015-2019), que se promediaron a estimaciones
de 1 afo. El software AirQ+ incorporé una estimacion del riesgo

de mortalidad por todas las causas a partir de un metanalisis. En la
evaluacién econdmica, se utilizaron los valores estadisticos de vida del
Banco Mundial ajustados al producto interior bruto especifico de cada
pafs (Ultimo afio disponible: 2014).

Resultados Los datos estaban completos para 21 de los 27 Estados
Miembros. Si estos paises cumplieran las directrices de 2021 para las
PM,, se evitarfan unos 3,1 millones de muertes al ano, lo que supone
0,4 millones de muertes més que si se cumplieran las directrices de
2005. China seria el pafs que evitaria mas muertes por cada 100 000
habitantes (303 muertes) y Brunei Darussalam el que menos (5 muertes).
El beneficio econdmico anual per capita oscilaria entre los 5781 délares
estadounidenses (USS) de Singapury los US$ 143 de las Islas Salomén.
Conclusion La adopcion de medidas eficaces para reducir las emisiones
de PM, , salvarfa un ndmero significativo de vidas y ahorrarfa dinero en
toda la Region.
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